h Comnsj bagoe (wdies )3 (righ S 295 dolluad
: Cay VoY oo « V€ £ 4lag A 0lowd qoges 093

YAA =+ QY+ 2 Suig S LS

b jlwgedlw (sWaojgy 55 (oal el (g5lwodly ;5 Culdge oS Jolge Julo
(35 9 i Cario 16390 axlllas) DEMATEL I adlisiw!

Oyl laed oMl 3T o8zl ¢l yaad Al e jlaaxe g cadligg o sionl 09,5

Ol s (oMl 23T o&zly (3l aslg calio gurtine 09,5

OIS aled
"l 3Lk

b gunno 0045

alio 5> ohga 5dse gune lugcdle clrejon ) Sl 5 (eoll slaadlie I (S (el tdede
5 Jlo (il glie 3 6ol oy Sl o el g8y &5 JB g cuds diile Sy 3 g ol
cge a8 S (o (S ol lgw o ) kS (el slaaaly (il (gl a8l 4l (g jlace
2ol Gimgg (ol Ban 059) (b3S (0 i 0fgn e (il 5 (6590 0 Il S don
B g i coio jlugedle slaojgn 13 (ol slaaslin 2l 3 cuise S Jalgs b))l 5 Lol
b ol o Qil (6350 dalllas flaicds lpl Sl o Glugwl cole 5 awdige <8 b diwly (pl 55 Cowl
298 ) el 5, 8os it sl 928 5 (ole sl )Sal, (ol sl 5 kulpd e oyp b
03l 3 5 ol ololowy dmodld (55915, B9y Jaia 5l 5 (63,8 Bum i ) gy cnl (B g g Blge
doss anlas ylpl 93 oS5 il jlodyge slaodls (gyglaen polaiads dply ol VFAY 0 p0d by Slo
OB 3 k] )3 g (ALl (glaslinyy B 5> Jelss ol g A8 a3l jlugedle claojgy (el
paasie iz b 1l & (iS4 wind QL (B dglS (S H9e5 he) sl Sl O 5 85 )5 o
2y 5 2lolid Lo (B3 plo (Ll g b e 5 45 anlas (el 0jo> ) paiitune il ()l
b o 9 0 (Lol ety Oliios adllae )b 1 oullS” Jalge bl imgly (pl )3 35 adllas
P 3 35 oaldy Lo g 55 &y bgyje Slslons .l Low Jalse ol o bl Jiond S5 3l ool

g plonl sl
S, e8 Lo dmy 93 0ad bl Lol slal lae y3 a8 0y ()L Jregd Jolos (glaaidly 1wy g e LS

A (RIEQS D 0MS sl (i S LD bl ULJAI9; Olgie dasuiie ybly oy desl Co e g
Bab Byee Jolee Jalse plgiods (ool aasi g ol J)1S g 6Kty e« blio )3 505 loadlge ol
Cuanl oy b ol 245 45 31 L5 @l el oMo S o 8Ly Sl b 1 5B 5 st oS
2l O > alhe (nnre Olysar g 038 Ll el (Slodslyy CuilBge )3 core 5 5yove Wi FIVY
OUSH 8 ) lie g ¢ oal Cappto ¢ groal U5 5 (6 S a5 ) 51 e 28,5 )3 ASTT 590 Jolge

25,5 )5 odm soddy VBN 5 YAYE FIOF Coonl culyd b oy &

Cas g (ol 4 Jlojlu ol & g Coanl 35 g as laiin S L Glaggy ol 16 58 Ao
5 BN S emes (e & WG Jobs mbs oyl ST QUS) f d wbpeslie Singd
3, Slos ol 4y i lie gudS bl Lol L b uiS’ Ko 55 g s (sboofgp (sl 0jo> 50 IS cunliuo

S5y sl g Lo slaojgy (sl R 5 Sy (ol ¢ e

VECE/ LYY redl s g U

V- VIV iy g U

sloashyy 1S glojly
Cudbge (IS Jelge o ol

L)“)9) :)Luswlw LSLQ’D)B)’
B g Cl G ¢ Jiasd

ESUP TNy X

mahnaz.zarei@iau.ac.ir : Sy sl Comy - AVWEVWYAA 1086l 6lymd (oMl 3131 o8l o ol (i (wtine 09,5 1 Uik

§ O Caiuo (6090 dslllan) DEMATEL jl ool by jlwgcdbs (sboofgy 1o (sl glodoliy (gjlwodly o Cuddge (gallS Jolos Juboo jlige (o)l cdlad OISl ot
AWAAN AP F ) base (awdins )3 (pg5 s jimgd (5

»  http://creativecommons.org/licenses/by/4.0 $EMS cuSlo jeome ot g 31l o yiwd b dlis ol .ol Lo Bdin 95 Goi> @ @
sl jlore ol gl ay gla ) g oliwl b badd (gl s oxlitwl 4565 2 ol 0 juliiie Canj baore (cwdige 13 (pg8 sl yighy dolilad @




VX 5l Q@ ojlod o 050 o) baszee (cwdins )3 (pgi (sba yingss dolilad

N8 adllae 390 jlugcdls (glaofgy 0je> 53 03515 jobay
5 Glbli )l ¢ pasui aosl | BBy pie Sy (Ailais S
Slp cabge o0dS Jolss plsicar el (laaieS sbx
ok _ploli gl slboyy 5 el csladaly (slys]
55 5 s it 5 Sl b (VoYY oiSen 5 Ligs) el
ol 13 4Ly ) 13 55 &S sl 0 ploxil oo ligions
S el Sl glosil B jebay o drwgs Sl y> slayeiS
B g el iy 0 besl adely pocyllas a8 LYS )
L basye slacdlad o Cosl (0l 35 00 )15 4297 3)90 o
PV Sy lgisdy S joboas S 5 s (61,8 5 ¢l el
ey dilece r9ps |y peitene Oyl g 395 00 i8S s
2 des I Gl mlo ;o edlatwl dyge el edls
o Slils 5 ol 2l o 15 5 b Jlogedl slaogey
bl 35 5 b Caio (Y ohiSan 5 Sib)
D L i ] oy by sl dlgn 63l csla il
Prie gpdga nl &8 Cusl oad axlge laofg (el sl (3
2 Jlogcdlo glaofey 9 oo el | ipmd (6 Sy
e el by S el Gl g by gleyeuds
aall eS8 i .yl ool 0,8 lee 2 5 (il Kk yd dnawg
2ailgs ol e 5 (S el 2y Sl C8 b 5 i
4 )9S oy adlaio )3 (5 jlegcdle slaojgy sl 5
ol (ol ol (Vb ool e ple ] 0 Cluo
L ilisee L5 & <S58 ol o jloscdle cloojey ;|
ple Aiiwd dxlse adoly cpl jhdwl » s sl il
ol ilwadly )3 Cudbge S Jaloe ] aol> g 38> cald
5o 45 sl e gazme o) ol (slo il 51 S el
s g ol iliEl g ool sladsly (el ST 4 oo
Sl Gl ol 5 Bum 1 ol ol 4y g bl 093
Jelse Jslaam e Lulsy b)) 5 lolid caz (63509
Sojon > el ladely Ll > cudbse galS
Ol 2l Sl Sl g iz &S5 5 Slugedle

ol
bl ladygy 5 wlolidl I (glacgommo 4y (gl (sladsly
P Cledo g bgslan jop jl xSole polate 4 &S 255 00
2 L8 basly ol Wedoe 12l 5 2Lk I Lo
2 S g o)las Jold asly il 5505 (LS (slalis,
5 LSS elocalld o (o) (clbogsd wljges o Lo

V- Critical success factors (CSFs)

doden

bl b gygopne Jb o 29 38 Slojle ©pad
ogelel slaair o)lpe yide 53 ) Cu) & s
el a3 g Ngd o di8)S 000l eyl 5 Codlw Sl
0y ewass ejgy dsde ;0 S pl ol mle
P s @l b ladye glaanie (oI5l b el e
ol Gl drwgi gy 4 gepd aglele daojyy
g sl aS Conl ope (50 gt ls Cais iled S
L5, S o ol ol ol ) (KaS Gt L ] p5¥ ISl
)13 3929 iy plo g jlwgcsls (iu 598 GNsm 9
el 53l ladlo o ol @ 15 b (i ol Cuenl
(V¥ e 5 Logs) by dolal YA=15968 (6 )lows (5 S don
K a8 Sop LBl S jlugcdls o S Hoba
o o Wl ) elanl 5 (golaiBl drwgy domi 40 g Gl
o Vel i (0o YAV Jlo 5o 5l g céle Caino
5 poSST) ol oo LSt 1, Sl L3 Lalsl Wg
Caio ol )] cuenl piyde @linlie (VoYY o Kan
dgde &S dad o i adel bl o)l st (ooal 3, Sas
Jorie jlogedle Caio o plan puwlpw 15,5 512V
o sla o )3 @l 5 ZYe-Fe o] bl s S
Jogcsls (ogize)s > Jle glpied Wgdoe Jold 1,
o))f w |) )lf J}u ).) ).uoauf)n (ZY&/‘N) pu.m) u;).)YLv
Oliee a5 Wlooly i calisee Gldlllas o ldie ol
oo Gl (ygope 9 dzse colej » y8b b el Ciams
dgee 8l e (real 4aby S el il 4 jls el 255 0

(YA e g J) )l 0929 ioul 3 )Slos
S Olpear il 5,505, S plgisa el asby S
sloofyn > Slodo g @il ialS (gl ba)lpl p 5 550
S (Y a5 ) d9 0 65,5 2555 gl
Sl (pazid Slodo jlWl5 oo kiTd Jgine (o acliy
Jls @ 551y Sl g Y sl (ol cuwd 5 asl w8
2 Py Jelss s ol alyy S dnugi gl Sl
5,Sdeas dgup sly VCudbge sAS Jolge Slolid game
ol sloasyy sl 2 3o LCSF el ()90 (s



Y DEMATEL jl ool b jlugcdlo (sloojgy ;5 (ool (slodoliy (gilwodly 13 Cuidge s0dS Jolos Julos 158415 9 1Sl

S S d oalS i Koyl & Sliess
s 53 )l o] sl (sjloodly g (b 4 gy
Srare B 5 e laofon > el g 3Sdes gm0 Sl
Silwosly g Sl mols 5 CBd b pos] (sladol y oS ol
Chlad jl gels oS g 0590 o (ol sbajls 4 i N9
ol g @ale> 6 pSsle 4 Klg e dgge S
OhlSen 5 GSdly)) e LS S8 bojgn 2l
Ly Ao 5525 1 sl a2 4 Cabso (s3lS” Jolse (V4T
@ Jelge ol )38 oo 3l cudbgn 5 Slual 4 ol sl
S g 0y 5 oduz e 10 U aiS o S8 ol
S 3 g glio Sl 5550 yobo 4y g 03k aLdly (g 3 Slas
Oladllas o JS jobody (Y+VY o)) Ka2 5 5uSs) 300 0,40 39550
Coio 3 gal sk 2l n Jhe bl odn
Cias dunwho ¢ Jlo loicdy Blod S oy 1y slwgcdle
25 Jold 1y 5o (toal asbyy o s8] jlogesle
Ol 3l el lp el g el oo
Ol g olelid (US)I eS bt ¢ ol el gy
9 D‘}o ;é).,.a.n:}m L; o)')l.:.o dLbdvoL»).s c&.}‘? ul.o.m?u ‘LS""i‘
Jodla (Yoo (g5ula) cul 03)S slolid o, S0key o e
) sl gy a9 Slghs ials (Ye+q) o5lelS 4
Colos 48 15,8 48T g atadls Il oyl S (slpal 51 256
e 5l OhlSley Cu e g Ll g A5)] o pde s
byl 58 (VoY) hlSen g g itud cou] 4ol yuolis
P Ay il g oyl plgisa |y b S,
L (V1)) oslE 5 Jogl 358 (dpee (siadl (530002
Py sl copie coles g colw ol pesl doliy o ,5,18
(VVA) oylSon g gl 53,8 sl il slodoliyy by
Sbl sl cddgiune g as ol ST Jole oty
ol by lpl 3 35 Jelge plgiea 1) (S
Jele YY (Y1) o)) Ken g Ligs colys 5o .00 S (gaisca gl
i QU Sl dod Hloa 3 |y cudbge a8
lolid ol o g (el Copuse ol U555 Sy
sl (350 dl)?l &S RVES Jpc ol oladllae u;‘ D05
025991 (LS JI5 8 lko g o g 3l (S 5 ol i)
S Jelse Caojed ) Joi 3 ol oS ) yots (2151 9
o1d U355 el sl jeslcadae syl > ks

g Gl wleys jiall badeby ) Lol Gaa s
Lisy) sl 5cyasl ()18 Lams S 3l 18" oo, lylus
byl Jobd b S5e el sl S L(VVY olSen
6y i yls 3l 5 Sl lad Lol ol byl atuws
1y SUlas el k) by stog) ccloasliy sl lap) ials
g A bl Wigh clgs jop A e Cunl (Ses aS
oS int] Slosio 5 Blus S 5 olis & iz
Alal el sl y sl Gluacdle cas j aus
Sl 5l xS sl Jolds Slaal (ol a8 oo Jlss 1) (o0ls
S oleb] s coles a4 e Cawl (Seo &S Cawlials
@l o g Cud e g heal OMSe (SIS 5 (ool
@ b el sbaly oK Olea cwl i b
Gun oyl 5 orbly ios] oy alolb &S K55 sb glisS
P ool sl (VoYY oK 5 sls) sy ials |y
Jebls gy Sl polie plyea S8 5 e glaojyn
ol g o 458 5 5 Cumjlame 5 laabls (USS
dge b oS 55 g cs Gllas Jlas y cunle s 4 ol y
bl ohag sbods )l 418 g o (gyloxiil g g e Lzl B
s il ]y i) @l 1 ol Sy, b Sloss
Olysar Inj )y (alju (38 e cnl 53 (oal Sl
s 51 (il elyl Jols 5 55 o Joe oli> oo
ol &9 93 45 S (6 plasl Ui (clpiungus Siiko
ol S o iBsie 1) anl b S (658 ysboar (Gl Ll
i Ohlad jials g gua ol oy 5l S el pludl
Gl 3 S dloye WS o KaS B 5 el Cllas
o] Slosiofls hasiiie 985 iagl (slosshy 390
Spiuaw 1y oses ol Jold aamst diw (pl ol
Ao 53 ohgr wign il ol 3 g Bl (il
245 laddlas )3 098 (6% 83 4wl (oo (b
ol et Cuwl 0aid plod] B 5 il Cmino jd g (49,
aw g @3lg> 95 4 oxie bgiajls Glasuie ) all &
2 Gl 0dd s b 8005 i  SET el
ol 33 gaalSB & e 3,90 33 5l ot L5 <l
oS eir sl (ol ogMe blodd 0313 Capus als o
s (g plaod b 5 03L81)93 (sl Ko 4 Slilas Jasl fsay
) ol sloaslyy & 032 drg &l onol 244,
4 20bad S dalse ol o ey o il
S Cwl Sl s el lapinew g Slipes
U Sgdee Jame bl cpl 4 (and g0t 5)IeS
el ol 5o e ol |y Y (glag) eSS g oo
5 O Jlo)l Gy Siwed 5 JBgdes slaa e



V¥ Jlae A o)lad O 053 cunyj bz wdine )3 (g5 slayingy delilal ¥
Jwged b (swoj s 53 (Seul Sladoly Bl )3 CutBge (GudS Jolge - Jga>
o) = Jelge kol Jalge
(YTY) Lo 5 Lige (VYY) lSen 5 sla (YVY) oo 5 Lige e
(V+13) b 5 (B9 e
(V7)) ol 5 Lige oY+ YY) o) Son g Ligs 055l
(VTY) e 5 g VYY) hlSen 5 slo (V3T oo 5 Loy el QLS eS)lie
(Y 3A) oliSan 5 (saazen {-19) o lSa 5 55 T
(V%)) ohSen g Ligs (V+VY) o, Sen g Ligy o] dieS
(V-7) e 5 Ligs V+1Y) ol)Sen 5 Ligs pylie &5 )L
(V7)) ghlSan 5 Liga 7+7Y) o) lKen 5 Ligy <ok
(Ve7) GhlSen 5 Ligy (V- VY) oLlSen g sla (VYY) o Ko g Lis: oo
(V4 VA) ol 5 (sdoea (Y1) (B 5 (B9 el
(Yo3Y) oL 5 Lige (V< YY) ol)Son 5 Lise SRS g s el SS9 Sty et
(VoY) ohlSen 5 ligy (YVY) Ghen 5 sl (VYY) ohKen 5 Loy aby (b))
(7-70) o 5 i 1Y) iom 5 i o s
ol sl
(VYY) OhlSen 5 g V3T (lSen 5 Glo (YY) o)Sen 5 gy L)
(VM) glSen 5 gdozme (V4N1) Ko 5 (S5l '
(V+7Y) e 5 L oY+ VY) oo 5 Lige ’ uij}i?m ol Cape
(V+7Y) OlSen 5 L (V<Y o 5 Liss culie glie parass
(V-7Y) lSen 5 Ly (V- Y) oo 5 Ligs ohbs ool
(VoWY) bl 5 Lga V1Y) hlSen 5 slo (VYY) ol 5 Loy copie s
(V+IA) e 5 gl (Y14) olySen 5 (59l R
(V+7Y) OlSen 5 Ligr o(V+T) oo 5 Ligs o5 8 | s
(s~o2l M

(To7Y) o)l 5 Ligy (Y- YY) (o 5 (sl (V-VF) o)ylon 5 Liy

(VoOVA) o )Sem g Bgls (V) ], o (B0l

ol gl

sl mols Copte sladoly (gln) 3 ool (sadST Jolge
Jaos 31 ookl b oyl oty glhe 5l g cdle Caio 4
ol awd s a ) el adS Jeloe (BlisST Lele
ool 5 g i e USH Sle Jold
L g 03)S lbdib Copde M g el o
dl)?1 O JoLJ)] ‘L;)l:&lw Yo leo d)L.\)J.\A dﬁf)‘fd{
Sl 15,8 oy ly0fgn (JS Cubse 5 ool gladcly
9 Cude ).»)L u;.o..il dl.bd.nl.;).g LS‘)?‘ PLERN) ul.w.i Lm‘_’ﬂ
Bl go (ol 3,8dos 3500 9 315 059 Curdbge (2255 B
kgt 30 LS SaS 50 05e Blaal ple 4 olaws &
sl Elye bj)l g (lolid 4 (V-7Y) hlSen 5 Lig 50
ool b o )] iy logcdls Cato )3 ey (sladali

Y- DEMATEL

By y3] Wl yd (gaasie lains o e (sladol y dige 5
a odph  (YVA) oKon o sl o olsicay lons
sloaskyy J5e sl (sl g3l Jolss b)) 5 ololis
99y 5| ookl b sl aszsls  slogdlo sloosgp p> o]
Ol gulis 98 el g o 1) elgs ol T biens by
Bl ¢ oyl bCalgtons 5 dam Jold Jole gy a5 3l
b (il glaaste 5 BL (WS (258 o) Soley
» Sl elos jiml 2Lyl 5 QU €S )lie el
& ol 32 55505 48 00,8 ST ol iiean iog) (glaali s
2 Db e gesl bdely S deme 4 Blg e Jele
ol & Ko iagh 50 (YoV)) oK 5 Wig ol



o DEMATEL jl ool b jlugcdlo (sloojgy ;5 (ool (slodoliy (gilwodly 13 Cuidge s0dS Jolos Julos 158415 9 1Sl

o5l dgus 4 Blgs o wlge opl EalS aS ld lis adss
OB 5 ()09l WS S8 Slugedle slaojyy 53 (e
380es 5 (ol (Slooged (swyy 4 sladllan )3 33 (V4YY)
loolawl b oyl sy Le o (655 9 56 i Cmino
T 3 e
ol 9 13,5 plolid gl 3 Sdes S50 Jolo (g Sere
et Singd g el i b 5l Jele ol 45 Kol
1650 al UBjgel 48 0l Lt gl Jl ol b sl 138,50
OhlSen 5 By wules )3 )l el cole) (e g BB
@l 2 & ol (ol Jelge 2Lyl g (alulis 4 (V-YY)
peie slo )3 5 g e ol Slegcdlu slaofyy 5
5 Bl ele Jubw 5l eolizl b bl atzslsy cigd o
ol jeel wile Jelge (o)liBle Yol (gjlwJre
olysa ) (SEL )la 5 bl ol sloayg) (S
258 (VoVF) Ghlen 5 poS 038 plolid (Sloo Jalse
S8 p (e el g Culliny Copte o)z 4 ladlllan
by Slegedle sels ) ) il gaed S sl
o bley (it OYole (gilw s I eolaiwl b o]
slagyglis 5 el clapille (el 5 i Gl
S 200l Lt 9 2035 il UgyS' ey Jgbo o 1, il
ol 5 Clig S e Jo8 4 A0l oo il glss slags s
B s Wb e iagh sl ey b S K8
lbolid aej)> g bB Clidos oS 39800 aSie
g Gl el lojex ) Cuddge S Jalse
3l age eSS ¢l ) b sl 0 plos Cang e
olge o Jsbam e By, Jelos 3 liios 398
QM 5 55 5 cd aiile Jplus @lio (o) p > Codgioxe
ol ) 252y (el laasly (Slles sl S 5e
S Jolgs o Jgleom o by Juloxs 1 5505 L St
bojgar I g i glaofgy ) Jolse cnl (ow)p 9 s
Sl 31 5o 3 4 Wgice Jiond g, e3lizl
2 el Copde 35 Sl Slles syl @l il

S K s glio

8,5 0500 (B WIS (S Wged g (S o AieS S
sl ololis 5 Laasce o3l L aslas Loluly & 45
ool dasle cdply g0 bl sladoy &b 5l 6 4
S yb > desl 0je 5> Jlb (B s adS Lol imgy (ol

ol s ol 1) Lol gilo 03lg ¢ sliazsT _Lle b |
BT wiens Cy o celun s (5 2 a ez 3, e
2 Lo Yolas (gilote (635,54 b g 250)5
ol s )S w1y el slodeliy clal p @lse oyl
sloasby 2l p (w2 BB b glge n g p2 45D
255 (VYY) hlen 5 sle 55 o (i b o]
slel Glp cuidge Ml Jolse plolid 4 odagh
e jlegcdle ilojl sleojen el slaasly
Wi Jiewd S5 5) el b eyl sy, a8
Celgima g )] anass ople Sluitdy Ale o laadlhe
9 ol oyl g (pasd (B)5 (28 Sl S8
203)5 lolid Cuidse slS Jelge (lgisar ]y s (obj)]
Jie S anwgs 4 S5 laddllae 5 (V-VY) o) Sen g L
A o Bosb J Slagdlo Custio )3 o35 Clbge gl
Bl el Culbge S Lelgs maitune if g e
S Jole Yo oo il ¥ las (gl S 31 02litol L L
5 425 (U cS)lie 5 Copte e 095 Yz p )
5 Culigr U3j9el 5 5Ny 9 s S8 S xe Jilow
Jelos o bloyl a8 oy L guls S sanadb o
e Jole bawgi 09 (S Cudbye g ol Cuibge (S
i3 3 55 (Yo VY) o 5 T 205 oo 4l oyl 4ol
9 ol sy 2l sl bsplyml izl bl &
5 ookl b byl sy jlugcdbe claols,l8 s cuslag
ly ol cplial b WBa g S, U1 i)
 cudlin g (sl sl sl 2l Collae gglaw (55l Jld
Sl ol sbaoles (5luloly a8 wa,8 aST 5 65 )8 ol
5 olbslay Lials 4 Llg e (gjlos, bl 5 25T )l
2 (YY) juiS g wbol )l S SaS ojgp jo coales
Cubligy gl ks @lge (bl g (lolid & (Ados
ol sl (egrm iy jlogid e Cae > el g
Jolis Lol gilo Jla gl s ¥ slno g5l Jio 5l edlizol
5 usliol (o) Ll ¢ giaal ol (28T witns JlyeS>
ol bl w08 el 1) Cato dclusl (gl sl

L gy golge

Syslaes by i jl g )8 Ban I agh ol
VY o0 yed B ooloys (Sloj o5l 50 g Cowl (aislows sl
ol ol S5l 93 5 leMbl (g5, sl i plos]
sobateds A5 odlatul Jiesd B9y p (e dolidus yy 5 dlas



VFeF Hle Q@ ojlodd o 090 o) bz (cwdins )3 (pgh (sbo yimg}y dolilad

shiae] Sla Sy g st 5 458,53 o Slesl
ol odds LY Joa j3 JolS7 jaboay (I )5 aneaS

Sl g jlns 92 Gl (2> Sl Colo g (wiie
Gy g OasS gaw dape ) aile Jold (55

5 i e (gl ML Y S

o yd Slasws

3T

YA
YA

—
—

20

)

VAL
AR
AR
VAN

<y.
Yeo¥.
¥V\-0-

>0

YARS
YANS
AL

i)

15 ol )5

Q - 2 '“

S 55>

AR
AL
AG

Slhe plo

Slojls Cunbge

AR
VAL
AR
yA\s

<« 2 % |-t 2 v/t > |t 4t v |-

(Jw) 2,25

poitinn b ol ¢ bt b 550 gt by cnl 2l
Fobwe g e Lalg)y g 03,5 Jlowi |y Jelos (e mafitens i
Lilgy g ple Bob Sl comizen WS oo (2Ll g9 42
4 48 Amd e iles (s par Sty |y Jalge o blsl sl
Jlize Sl 5 oymgr Sps b aiS o oS 013 S ewenad
sy lp LS & Jiowd ol ogdle aily andly Jolge
b)) loylas ool > oSl s e odlitul laay S
S g S o sl care (185 353 ol (39 e 5 S
Oen g () Wil pj gpd @ Jewd gy slopl

(YA

§sie 0)lmadiz (6 S ranal (Sl be) (irgR Sl
Ol > &S Sl drngi (295 (6 S prena Pl > 4l
Jelos (sl 0)08 gy S plgsdr Jend SUSS ole
sl 28 SS5 ol 95 o a3l Jelse r blito Laly,
oS o3 LB ()l le Jio S ) Jolgs g odiomy baily)
53 o 5 s Jgln e 095 53 41y ol 5 03,5
oy St o5 sl (92)8 ol 4 ]y e
ol 1) Jelos (ganad; el ks & &5 |y S 0 ot
S meal ln 8 1) e sleoje aSb S
Pl b dwlie p» Wl sl caenl SOl
P BB (blie o> w)breds (ySprenal clahs)

Jioud gy g3 5198 51 Sl (gda palie - ¥ Joua

s Hlade

N ©)le

\G
v
Y

)

3bj sl b
b b
oS R0

8 292y pie

l&udmfmmaﬁbg)§9F={F11F2""JFn}C")9“04f
Ja.ww 44..9).? )-BJ.)-)E = {ElyEZI ""El} U)}\od) b)"'">

Sy 295 it Loyl 13t Gl JSas ) o8
Jelgs dsgemme piunw S5 3 Jole M bailgy (L)



\4 DEMATEL jl ool b jlogcdbs (sbaojey 1 el (sbrdeliy (gjlwodly ;3 Cuddge (galS Jolos oo :‘:G)’)' 9 OISw!

),.,L Ol 3y50 53 B 015 1.5 puouas iglidd snimnd oyl Zl-kj
u.u);[o 0 yu> l uIJJaJ MLWIF] JALC ﬁFi J.ob:—
. .. 17 = [,k e .
Conser Vb ) Z = [25] S osiane 5T

l
I =12
Zl]_l Zl}l I’l]_ )&y In
k=1
0 2z Z1n
z 0 z
7 = ?1 2n
Zn1  Zn2 0

5 okl b Ysane (giloloy ol 3,5 duulos ¥ 5 ¥ Ly,

Py Pl Z o yolis (5l ggoome 810>

Z
x =5
S
n n
1<isn 1<isn
j=1 i=1

25U uyile 5l ookl b 2 JS 1l Lyl dulxe Y o8
IT =[ty],, I8 b Gusle X orslop puitu
Apslomo oo et Sl (oalod 5 edtes S o ook
395 g0 plon] B abal 31 s3lil b Yoons dnslre 1l 59 oo

T=}£im(X+ X2+ X34+ X)) =X(1-x)1

t11 ti2 tin
t t t

T = |t 2:2 2n
th1 the thn

wxi A gV Ll 5l ealil b cimd o i |, T JS s

WNigal 00

2 Fi Jole s 155 (30 298 00 sitalss o858 0l )
b gilas oz 0 ooxe wlie S il 1) Fj Jole

e e . . . . k
225 o S5 gb o L K 0y by oS [Zif]nxn

)

Z 255 s 1536 Gl ook pid elel e p
20,5 oo don ¥ dlayly bl y

Canddy 5| G 03 Jlog blo)l b plo sbl ¥ o8
s 535 e Z oS eien 56 e o]
SN b ) olie X = [xig] o easley

()
(f)
02 < daly | X sl 3 d2ge polis 4

[ jlde Sy JBls g aiS o cams 1,0 S X0 x5 < 1

o )l)éﬁz:;;lzij <5 byd ol assls o

PR bl (e el Sled s ple ;S T &S5k &

2398 g0 0> Uis & alasly poluly T S 186w ple b,

5 R oy als po opl 55 talasly 156 Jloges guyi 1€ o8
o 5le slaygin geme g b jlaw gaee iy 4 &5 C



VFF Hlos A ol O 090 cumsj bz (cwdigs )0 (pgi (sl yidg}s dolilad

n

R = [rilpx1 = Z tij (i=12,..,n)
j=1 nx1
n

¢= [Cj]lxn = {Z tij} (G=12,..,n)
i=1 1xn

NS5 g & Fy ol il cute (17 — ¢f) s 31
A8l it e ol 4 Slej el e it Sy g b
Mo o) el Jglao g (b i b G plsis @ puite
Slasisee oK jd g0 S Culpd jd g4 o 0duols alayly
(i + 50 o Jgbo ysmo (] 2 48 29550 s (58
el (17 =€) bl e ol (po)s s 5 )
(1 + claze a4 gl b Jole o condse oplple
O asuie > 4 098 00 e olwd 3 €, Ty — Cj)
e g ) o Jslae 5 e a5l jlagas ol 5 el
Ol 1y Jlelge oy by baib el 5B Jloges aial e 50

S e 03590 1, A alasly by oS amd o

tij > 6; Vi, j

n n
_ Ai=1 Yj=1tij

0 2

ol JRS g 6ty i (C1) QUSHE e8)lie Juls
oolide 5l ool b (Ca) (ol aaws 5 (Cs) (il 00 ¢(C2)
e ke oles ST bl Jewd (glee oz
2l g dubre Y alaly jl eolitul b (S8 daieS ol )y

A5 0l isled ¥ gl 50 paiinne b, o pile B

5 Caol T s yile )3 pli Jlaw (slaaslys gaemme 17 doxis] jo
2o @ Fy Jole (36wt g s OISl oo
sl € ggome il b 4 ad o GLE ) Jelge
g paitos Sl ggao o sl T ule ol s
okl o bele bawgs Jolge plo 5l (38L)> aifiane o
(ri+c¢) 4,j€E{1,2,..,n} 5 i=j S sjlu ..
ole Lausgs 0548 5 g aLiliS 15l ggezme 45 Cunl adls
a3 oaind Ll (17 4 €) ,Rao)leds tand o olis HF;
bsyply ade cpl o)l w10 F Jole &S conl ol
Gl palls 5L oxma s (1 — €) Jlde koo
el Joles )3 1L g atsliS STymsl 4 i 1 Fy Jole o

()

s ks oluly g sl Wil 1o il 0 45 g 5o &
2350 oS Ve ks b g

S Jalse o Jolee — e Ly s 5 il pslatens
Fejlwgedls sloojy ) (ol (sasly il ) codbge
239 3 e ool 0 ool (295 e Jierd by,
b s atwlgd oy ) o Sy dineS” sliael oo dobi st
ol else ey 5 laslio b alasy (3 1, 398 ol 1o alai

ol Jalss paians b s ilo — £ Jgin

C1 C2 Cs C4
Ci ofens YA N LRy
C <\ ofees VIR .-
Cs e V¥YY oo VXYY
Cs Nl N Y /




a DEMATEL jl oslitul b jlogcdlo (slojgy p (el (sladaliy (ilwodly ;5 cuddge (sadS Jalge Julo 1 o845 9 SISw!

o ple B 193)5 G iitns byl e pile slaalys oles
s o pl 4 basye gl Dgd ol Jboy maitus bl
J 55 bl Jelse sl Jlo i s b3l s ilo Jolis

aol 513 4] 0

dpwlxe s b3 uile 3 (S5t 5 5yl ggexe |l
Bel ('/\N\;) )l_\.&o L)’i‘ u»}iuo U .35.1 \N/\V' Lg).g‘).g FLERW

ol Jolgs Jlo g et b3, | o o -0 Jgia

C: C; Cs Cs
C: ofees N <\OA VAR
C o/ oY ofees -/NOA «[¥V¥
Cs NATYN Niad) ofees - [¥YY
Cs NAAN <\OA AR ofoss

Coddy Sy aaS b oluly o5 Clalrs ol @l

ol ol 03 isles & Joda Wiloel

Llg, jlodlatul b g Jloy putitane b5l o yilo olol p yupuw
013 5 e il ] 15 dgusloes JolS' b L ilo & 9

el oy 3y90 Jolse (oo eyt 5 it ySb

ol Jolse JolS blif s ile T Join

C: C, Cs Cs
Ci Iyes At < JYEY NN
C NiRas Iy ./yov < JAYY
Cs Nirzd /AN NiaYs VoW
Cs - /Y0 <[¥YA ISV - /Yoy

A (1+C) yolde Ly A (s A sl 5l o0lail b cdmd o
S 45 (1) 3 ol s ol o IS Cnnl S
el (olod sl S (oo pasuia |y Jole o (Jolae b (e

ol o SV Jodo 33 oo cpl ol .003)8 duwlre

b yolic gon ool b5 uyilo 5l oolitl b dxy o5 o
2oy Jole o IS,5E lie oaima i &S (1) sl
Zox et 13,5 duslme Voalayly o)k 5l el Jalge
Ol 1y Jele o (50dy il lise oS (C) st o polis

ol Jolse (5508 5 5 55135 50 lzme Y Ui

r-c r+ ¢ ro o ol Jolse
JEAYLEYARYS VYD LSS e e
—JEYYOFNOY Y/YA V/ASY ot JyS g 6y s
VYY.  YAYS  AYAY  Y/soY siod] Cap e
S\ FAYY O YIYSS VY sot] g

Jolize b3, 293y sdimd lis sl yidy aibiwl ds 1 JolS
Jelge ot il 58b Joges 5 aelys dbgye Jelse o
5 Clw (slrofey o u“‘“‘ sdolys slyal o cudbge L;LA
b las olpl by Slunal clo 5 Lwiige <8, o

ol 04 00,58 poad 4 Y S

e e Lol Joge s 539> By (loli sl (L P15
o5 L) il (slaly> &S 5Siia (bl il 25
o o cpl o dd s Ve 9 A Lally, Sl S0y b (P o)
J&I}c oo bls,l ol (glae 0191.:4.3 ol <Y l.gﬁ\ﬁ
bl Jwyle 0wl o lade a5 Jhe)0 w000,5 eolaiwl



VFeF Hle Q@ ojlodd o 090 o) bz (cwdins )3 (pgh (sbo yimg}y dolilad

20

15

10

05

0.0

-0.5

-10

-15

rec

C3(3.936 ,137)
[
\
IR
1 \
(IR
[
i \
C1(3.061,0.409) \ \
\ \
' \ \
N \ \
AN \ \
S | \
\ > I \
\ \
25 3.0\ 35 °N\_ 40, 4.5
~ \\ !
~ Ny

\
|
N I
I
N
N G254 -027) |
<
N \
D |

/

N

/
C4(4.177,-1352) W

kol Jolgs alasly — 35T Jlaged =) IS

CSyb jle g cole laefyn 53 del laaly e
o3y olaisl 5 ay iyl obyd Slawwl clo 5 wlige
(o) S g (oS s dlon j dadlie ple (Cuwl
Sdx ras) i 4 (LS Sl 5 el Co e
oI5 25 o Jsbea o Lol s 5 om0 Slach S )5
03> s s A Jgdo 53 daldl yd g st 0 duol dlal 51 S

Llodds

kol Sl 53 dp3ie i \ JSS ) &S jboplen
o9 b Js 4 (Ca) el oo 5 (Ca) (LS)E 8Lt
a5 does (18 ,50) e Jolge lgis & (I-C) cuto palio
ol 25 5 (C) (ol SS9 (5 Sty i (Jille 5
(i) Jske Jolys clyis & (1-C) (it ol b (Ca)
(r+C) jlage (3 3 YU L ool 2o ¢yl 1 09Me lodds (pouss
P s oMl Lelse (e )3 1) Cuel oo oppiin

=8 ol § 150 9 55,0 ol - A Jge

kol Jalge

=2 Jelye AT C  I+C  IC o8 a4, 4w
(C1) S8 S )l s oS Cut  V/-¥F VASe ¥/AF —/AVE ¥ Jolze
035! Cio  Y/YAY AYYY o/ NV/saY A cle
siedd Sl Ciz  V¥aa Y/YYa /Y -y/vey ) Jglee
o] dieS Cia  YNYY Y/-0% 0/Yad VWA ) cle
polie S )L Cis  YIYAS  YISSE  b/-0-  —+/YVA ¥ Jles
. l e .
ol I Zé")&“ M el b Ca YMAY YA SN VY ol
2

hjgel Cn Y052 YVE F/fAd /5of v cls
SIS g Slimos Cozs  V/0OF  Y/YYA  OIVAY  —-/PV0 ¥ Joles

Ly 85 i 62yt
CRTIORCERTIS o VDR YIVFR YA e/Ae ¥ cle

sl
(C3) ol o pro olbls)) Car MYV VEA Y[e0A o/avY ¥ cde
ol )l 5
9 T e Caz VWY& -/FAF YAYY /YYD v e
[EYSIN LS

clio plio Lamass Caz  -/Vs+ NAYY  ¥/EYY SV ) Jsleo
ol ololis Cas /MY NaFY  Y/YYS  —o/SFY A Jslee
(Ca) (i) g5 Copde Coles Car YWY VAYY FNFe oAy ) cle
o 8 Caz  VIYAY MYFe ¥/¥Y /o0y A cle
3y g sl Colual Csz YE YISOA  YIVAY  -V/ovE ¥ Jsleo
ol sl Cas  YAYY YOY YA /PR ¥ cle




A3 DEMATEL jl oslitul b jlogcdlo (slojgy p (el (sladaliy (ilwodly ;5 cuddge (sadS Jalge Julo 1 o845 9 SISw!

2 4 byye Jelge 5 dlad i 5 (sl loges S oo dten
D JIY UKl 3 canlag fp sblies Ll 1S5k S 5 day
s a5l 38,80 Jolge cymns o 0gMe il il
2 G5 S Caodl ddlie jI S oS ol L (M+C) jolae
YL Gl 4ieS (GUS)IS Slte a3 )l s g
Syl 03,551 oS Jbs o by (oladl sgs 41y Casdl e
MR s slaas) el Sluda g (pased (9,55 gl
@by (b))l sl JHST g 6 iy it dmy 53 A8 )S
(2l b ol 3 o g 35 WBLS Jole o iee Olsisa:
5 Slimes g Gl lp 5 Gt Giuseby (bl
Bl panass el Copde dn 3 MBS 15 4IRS
s Slolis ol ) 5 sl 1) Coanl 5k cuslio
i loagy > Cbls)l g bedgine 5 Sl jarass
Coppde Colox (ol S dn 5> uley o aB)S )8
o> jlis a8 ol olaid] 0gs 4 1y Cuedl e oYL
ol Slojlu eyl iz yd ol )3 co e g0lS s
5 By g ey Slal (o I Jed I dapadliy;
8 S ol ) g s 3 G 4 el lacusls
S ol K p o &Sl o) Sl bt Slas S
i3S oo Wl Slojl (sl 390 53 sl i by yas L
R B AS S8 Glpae 4 wlg e belse ol (2lolis
(siol Slaptns g 5> S0k 88 (e Jalge
Jiie Yl gl o8 ol yasls ¢ pomen sl ansly
5 b gliScuwlus » ohy 4y Mojls Wi (MHC)

sl b losls eyl alya] (el

Lty oimaylis (S obas Jresd iS5l sl guls
IS Jlge tgaiyd il Jolse plon Wito S 5oz
ogesdle lojon 5> el sasly Ll )3 cuidse
D90 dlal Gl <SG a3 a8 wad o LS S )y sl
s (16,5) e Jalse lgices bailga 5y caallls
> o lolid (1 6) Jsbeo Joloe e S0
Slpsd el 4SSl Glaadlie (US)I S Lo
Olade ¢ pazid (5,55 48 o 53 b (s IS8T Jalge
5 5155 i, Jele olsie piie <8 e 5 e
izl padls aw ol S35 g (6 Siy pas dxt
09)5 1 (sroil ly ) 5l i spaeln g Al (2bj)
s Sl 5 Sl b S o i S 5 e e
ol ol B8 s oo Joloe olsieer cslieSs
Syt > sy bl g Ubisel (slST  eimy s

GO O] [P
g Olbls)l a8 w0 i sl ¢ gal Coplo day j
5 NI pb Jalge plyiear gt 5 OhLS] javass
Jolse plgisa chbs ol 5 cwlie gl janass
oo & Cal o 5 (Sl el ol lons aslis st
2 Sl iplby parass j> cudlad il 5 clbls)
A dmy 50 Coles ) bl atdl aagl Dy 4 2o B
Sl 5 o S wopte Coles et aw (el
By 5 gusly laal jasls s g e Jalge lsiea ool
5 Camn gpdge ol b lolid Jsbo e olpiee
ol 4 glojle M g 3 1) (o8 5)Sen 9 Cupie

2.0 4
CR(5.15,1653) - ———— _
15 | ) ~
i SN
7y N
B S 514(5.295,1173)»
10 | L / / S0
- / e / I
- / R
e / . /o
05 e ! i ;o
] s ! - /o
i / / e V|
- / / s /o
/// // / e // /l
¢ 00 . — . . .
a7 Y4 4.9 /50 51 55 / 53 5.4
/ /
/ ,/ - ¥ /
-0.5 J / / /,mS(s,ds,-o 278) , L
/ Sy - 7
s - P
/ %mm.gm o88) -
! I -
-10 { ,/ /// L ////
| i e _--
| P - -
| e - ="
-15 4 | s P
&/ _===5m T
CB(4.734 -1737)
-2.0 J
r+c

OUS ) 8 )l ary slaradlio alaly— 155 loges —Y JSS



VFeF Hle Q@ ojlodd o 090 o) bz (cwdins )3 (pgh (sbo yimg}y dolilad

Y

7.0

10 4
€25(6.298,0.8)
05 4
0.0
5(6 5.8
©
-05 4
€23(5.783,-0.675)
\
\ v
-10 N
C21(6.706 -12)
15 J

ot J S g (8 Sy hannns d2y gl go alryl iyl 13505 ~¥ JSCS

15
C32(2.223,1235)
S
Yaul
10 7 \
AR
/
S \
Fa] \
v \
05 312059 0423) M\ \
VAR \
! / \ \\ \
1 / \
I [N
I \ g}
© 0.0 T \ \L
- [
olo 0.5 10 15 120 LY 3.0
b Vo
Voo Nl
N g
\ S~ \ \
-05 \ ~._ Ao
\ Seyy
N I
\\
N C34(2436 -0 ¢47)
~e I
-10 ~< i
R
>0
€33 (2.631,-111)
-15
rec

ool S prte dxy glaadlo bl -

»

(4 Jogei —€ S

10 |
C42(4.032,0.557)
C44(3.185,0.679) ,G‘\
05 | !
i R
I / P
I /
] // C41(4. 0.293;
|/ cuspom
0.0 : h
7
ofo 0.5 10 15 2.0 25 30| 3.5 4.0/ 45
I ! /
1 ! |
| : !
I
© -0.5 y‘ | !
I \ !
| \ I
| \ !
I \ !
\ \ /
-10 | |
\ \ /
\ N
\ \ !
\ N
AN
-15 | \\\;'.‘L
C43(3.792 ,-1524)
-20 |
r+c

(ol R say slaailge alayl - i jlaged —0 IS



\\s DEMATEL ;I oolitl b jlugcdlo sloojgy 1 (el (sladaliy (ilwodly ;5 cuddge (sadS Jolge Julow 1 o845 9 SISw!

Jb o 3 e Shlad plp yd Glojle 6 pd STy
ol Sl pad (25wl gadliy; (B
Jolse plyiea (SBly g mly Sl 5 6)leS 5 Slies
e Bilge ] 45 Am3 ooyl aiBly oyl s A s Jslao
ol §3)Sloe 51 hionss i8] S yome i 4SSl 5|
2 @Bl 23l gl S5 nlpl it Jolgs b
145 88 ol ) K03 S Blo S canl e Julgs o
YL osb 4 ls Jshao (gan lgieds 4T oy e ¢ o]
250l oyl 03 Lt yol pl sl 1y S Can] 5
3 Al iy el M dizp (ke il (el g
sl ol Cutdge 10 ol (gyeme i Lol el dlal )55
o ol el 035" s Sl Jole S 4y ol el
Ot oty ¢ oyl 4 3] Sy e e & WS e 0l
O (L o i sl Bl ple 0 (gl WLe p g 05X
il Bl (gl oS e i IS Jdos coleg
Gt dling )3 0L bglejle Glugcdle saojsy 53 (el
5 bl slawlp cogis QLS eSilie GBI
S8 S 08 les g 5SSl o lis b ol 5 ¢ i e
Olsisas 1l 5o elaie byl g setes Shisel izen
Cool (292l (i 53 e g 4385 a3y ety (sl
oS wle Jolee slajmsls cusly Glanl oy o &S
2Ol Gysods sl g a8l g ¢ ABly Blual b ooz
Olaass b ol 3050 uls duolie 0gd aigdles aojgy
ol Jole lsieds il sgms o alos )3 a5 smd o ot
Sogedlo slaojyy 53 (corl el (sl Cuidge 5 5o
bl 4 (FIA) o)lSen 5 Bol 3k sl o azslis
29 4By el gladdly S50 il (dlp S Jale 1
Olaasie 5 U (LSl GBl ¢ el g 2iile lolge
S aST sl byl g (LS, e Lo ¢ iog) gy ¢ ion]
Olyedr |y (ol W5 & p3l Gaios sl b @uls oy
byl el weS g aB)S ey udse Lol Jele
&S oo 1S o pte coles g canlio @lio janass sy
OblSer 5 Lig Bod N> gw 5l 30 (o3bj cals
QUSHE el Jold ol gl Jlsle e (V4TY)
Cupde b g (ol S pade e gtoal SS9 (635 e
selcadibge (gl a8 ams o lis g cunl 035 Hlulis 1)
onl )b Wojan IS Cudbge it b ml (slaaaly
9 ol J)ES g 6y i g & pob 305 b @l

Slodo ials CGua b bayeuiS 5l (o)lun 10 des) (slaaol
Sl g @oles 3l b glads ja (ials S s > il g
ol 3 Sas (bl b losds 1 o] 58 g s Cnio p> el
2ol b laes olpl ohgd dawgs Jbyd slaygas )
2 2lwd i85l Caie aSL) ) Je ol o
o> sl daliy G gl oy jaiS pl ol Wi,
w8)S iy Gl ol b ablie lp wlol (Wl lgiea
shel ) Caldse M5 Jelge iagh cl )3 298
).} D)J9du s)lf 9 C Caxiuo dL‘M)ﬁ)’ ).) u.a.ml dllbd«ol:))
o 250 bl (2 Sl S8l g uosine <835
g IS e b S Gaste Sl il ol
Jelos S Jolo gl 295 s Lol S S pn s dy b
2 Gl g fhe gladdlie g olul e Joleo 5 (e Ly,
Slogl Colo g wdige €S58 ) jlwgcdls sloojyy
Mol a8 ol Jrews Sl eolawl b glpl (sbys
o5 o Jelse lyisar ol Capie 5 QIS 8 Lo
"""Su" Jc.c u”“""‘ D )».z.» L;l.md).xp O|9;.c4.3
ol sadlio plw Wlgs o dlal oyl 53 dgups 4565 4 ¢yl il
6 S it Slasl ¢ blio p3 23 )15 o 13l w15 1,
S w3l Jolee sl plgisd ol M 5 el S8
Sojle slojer plu 5l okl ol 6k sl saimdlis o8
ks &S 1 Cunl Cooal Bl oo e jl 4SS opl Ll
@ Ol (S Glaptan dnogi b e e il L
ojo> 50 olop; Sllidl 4SSl Ko wdly cund Gl el
gl ) b 25 Glojen seba el Cupde g oS Lo
du el deS g 03l ey olbadlie da edls
& wiwn o Sl e Joles lyisdy (LS S lie
Uy oy sylsle sbol 5 LS 55K il
2§ bline d9e Sl o ol Srs S mrenal 53 €5 Lis
oS ) Y iS5 ol g ded e i L eg Sty e
Sl ol S8y 93 (el 3,8kae ol g pslie 300l
G el Copde da pd e des) @l 5 bayld, sld)l
o Sl jarass 5 cbli)l e plepadliyj
eyisle shb as sad o i yol cplaiS o ) ullS
hlasl )31y 5 USHE 5 Glpde om e bl sl
5 Enddlas! Gl esl (Slojle Sonk zoaw 4 Sl



VFeF Hle Q@ ojlodd o 090 o) bz (cwdins )3 (pgh (sbo yimg}y dolilad

V¥

Sxp slo Ll 5 o 53 295 pll el b L po (00l
G & el SS9 6 e 9 QLS S Ll
oS 1y IS 58U it 4ol (2b5)] 5 (el 4™ Jolge
5398 JoSuts ilisee sy jaass | wl el dieS Aiges
(Orred 29 (6354 5 st et sgbod L o] Slogauas
o, 5ll b ol 3l 5 eyl (sladsiy (cloysd b))
hotl sl B Cogi g Gans LIS glulid 4 S5 0 59,
RS g (ol Copde dm SaadlE ) () WS S
Solos g cwlie ple pawass ool cui i (el
Fo lpl sy Sge S 1y U5 b ot Cope
S o wlio al Jolis b o e coles .l (5905
5 QU pots (Bjgel simil SlocSlog; sl (sl

Sl A b o] Sl 1 ool

yud pole oo Lol el aliie 03,8 48T LSS S )Lt
P BT dw bl 4p)S] e ) )1 e Copte
505 5 3 Sagy 3 gl titad i Jole 5z
S ool &S 5yl 2gn g calisee sladie; o olal s p
Jogeslo glaofen ol o Shy 5 sl lacsls
2l 4 ey b ocwl @it gbesh g byeds
5,Shas 9 (8l (S pde g 63,5 cladlgiius odel ey
cilo g uiige <8y jlugcdle Slaojen (sl

el 25 2y 4 olel (23 Sy
6 e Shel sl (3 el 24 ol b5 ol
Kimyd 4y dogh Lol b b wis )l lpde Dged cS' 1y S
gl 48 s LS ¢ dosl (gladeliy I ot Coles g (el
slooygd )5y g clize ol ) phidgiue Coshs



Vo

DEMATEL ;) sslil | jlogcilo slaojan 5 (siotl (slodeliyy (gjloosly 55 Cuidge s Jolse Sl 1 85 9 €olSusl

References

1.

Agyekum K, Botchway SY, Adinyira E,
Opoku A. Environmental performance
indicators for assessing sustainability of
projects in the Ghanaian construction
industry. Smart and Sustainable Built
Environment. 2022;11(4):918-950. DOI:
10.1108/SASBE-11-2020-0161

Aka A, Awuzie B, Emuze F, Adewale Shittu
A. Evaluating the effectiveness of strategies
for implementation of health and safety
programs on construction sites in Nigeria: A
mixed-method study. J Safety Res.
2023;85:172-181. DOI:
https://doi.org/10.1016/j.jsr.2023.02.001
Al-Otaibi A, Kineber AF. Identifying and
Assessing Health and Safety Program
Implementation Barriers in the Construction
Industry: A Case of Saudi Arabia. Applied
Sciences. 2023;13(4):2630. DOI:
10.3390/app13042630

Alrugi WM, Hallowell MR. Critical success
factors for construction safety: Review and
meta-analysis of safety leading indicators. J
Constr Eng Manag. 2019;145(3):04019005.
DOI:
https://doi.org/10.1061/(ASCE)C0.1943-
7862.0001626

Bavafa A, Mahdiyar A, Marsono AK.
Identifying and assessing the critical factors
for effective implementation of safety
programs in construction projects. Saf Sci.
2018;106:47-56. DOI:
https://doi.org/10.1016/j.ssci.2018.02.025
Buniya MK, Othman I, Sunindijo RY,
Karakhan AA, Kineber AF, Durdyev S.
Contributions of safety critical success
factors and safety program elements to
overall project success. International Journal
of Occupational Safety and Ergonomics.
2023;29(1):129-140. DOI:
10.1080/10803548.2022.2038419

Buniya MK, Othman 1, Sunindijo RY,
Kashwani G, Durdyev S, Ismail S, et al.
Critical Success Factors of Safety Program
Implementation in Construction Projects in
Irag. Int J Environ Res Public Health.
2021;18(16): 8469. DOI:
10.3390/ijerph18168469

10.

11.

12.

13.

14.

15.

Buniya MK, Othman I, Sunindijo RY,
Kineber AF, Mussi E, Ahmad H. Barriers to
safety program implementation in the
construction  industry.  Ain Shams
Engineering Journal. 2021;12(1):65-72.
DOIl:
https://doi.org/10.1016/j.asej.2020.08.002
Chai Q, Li H, Tian W, Zhang Y. Critical
Success Factors for Safety Program
Implementation of Regeneration  of
Abandoned Industrial Building Projects in
China: A Fuzzy DEMATEL Approach.
Sustainability. 2022;14(3): 1550. DOI:
10.3390/su14031550

Hakim IM, Singgih ML, Gunarta IK.
Critical Success Factors for Internet of
Things (1oT) Implementation in Automotive

Companies, Indonesia.  Sustainability.
2023;15(4): 2909. DOI:
10.3390/su15042909

Hallowell MR, Calhoun ME.

Interrelationships among highly effective
construction injury prevention strategies. J
Constr Eng Manag. 2011;137(11):985-993.
DOI:
https://doi.org/10.1061/(ASCE)C0.1943-
7862.0000354

Hallowell MR, Gambatese JA. Construction
safety risk mitigation. J Constr Eng Manag.
American Society of Civil Engineers;
2009;135(12):1316-1123. DOI:
https://doi.org/10.1061/(ASCE)CO.1943-
7862.0000107

Hinze J. Safety plus: Making zero accidents
a reality. Construction Industry Institute.
2002;160:11 .

Kum YT, Yap JBH, Lew Y-L, Lee WP.
Transforming construction health and safety
management during COVID-19 pandemic
using innovative technologies: PLS-SEM
approach. Engineering, Construction and
Architectural Management. Emerald
Publishing Limited; 2024;31(7):2770-808.
DOI: 10.1108/ECAM-08-2022-0780

Li Y, Ning Y, Chen WT. Critical Success
Factors for Safety Management of High-
Rise Building Construction Projects in
China. Advances in Civil Engineering.



V¥ ke A ojlodd o 093 ) ko (cwdins 0 (pgi (slo yimngly dolilad

16.

17.

18.

19.

2018;2018(1):1516354.
https://doi.org/10.1155/2018/1516354
Mohammadi A, Tavakolan M, Khosravi Y.
Factors influencing safety performance on
construction projects: A review. Saf Sci.
2018;109:382-397. DOI:
https://doi.org/10.1016/j.ssci.2018.06.017
Ofori EK, Aram SA, Saalidong BM,
Gyimah J, Niyonzima P, Mintah C, et al.
Exploring new antecedent metrics for safety
performance in Ghana’s oil and gas industry
using partial least squares structural
equation modelling (PLS-SEM). Resources
Policy. 2023;81:103368. DOI:
https://doi.org/10.1016/j.resourpol.2023.10
3368

DOI:

Pinto A, Nunes IL, Ribeiro RA.
Occupational risk  assessment in
construction industry — Overview and

reflection. Saf Sci. 2011;49(5):616-624.
DOl:
https://doi.org/10.1016/j.ssci.2011.01.003
Redutskiy Y, Camitz-Leidland CM,
Vysochyna A, Anderson KT, Balycheva M.

20.

21.

22.

Safety systems for the oil and gas industrial
facilities: Design, maintenance policy
choice, and crew scheduling. Reliab Eng
Syst  Saf.  2021;210:107545.  DOI:
https://doi.org/10.1016/j.ress.2021.107545
Si S-L, You X-Y, Liu H-C, Zhang P.
DEMATEL Technique: A Systematic
Review of the State-of-the-Art Literature on
Methodologies and Applications. Math
Probl Eng. 2018;2018(1):3696457. DOI:
https://doi.org/10.1155/2018/3696457
Tang DKH, Leiliabadi F, Olugu EU, Md
Dawal SZ binti. Factors affecting safety of
processes in the Malaysian oil and gas
industry. Saf Sci. 2017;92:44-52. DOI:
https://doi.org/10.1016/j.ssci.2016.09.017
Wagar A, Othman I, Shafig N, Mansoor MS.
Evaluating the critical safety factors causing

accidents in downstream oil and gas
construction projects in Malaysia. Ain
Shams Engineering Journal.
2024;15(1):102300. DOI:

https://doi.org/10.1016/j.asej.2023.102300



Journal of New Researches in Environmental Engineering
Research Article -,

Volume 3, Issue 9, Spring 2025, Pages 1-17 %

ISSN (Online): 2981-0930

Analyzing critical success factors for the implementation of safety programs in
construction projects using DEMATEL (A Case Study of the Oil and Gas Industry)

Sholeh Escot Department of Health, Safety, and Environmental, Shi.C., Islamic Azad University, Shiraz, Iran
Mahnaz Zarei” Department of Industrial Engineering, Shi.C., Islamic Azad University, Shiraz, Iran
Extended Abstract

Introduction: Safety is one of the fundamental and vital components in construction
projects, especially in high-risk and sensitive industries such as oil and gas, where the
occurrence of accidents can have irreparable consequences on human, financial, and
Received: 03 May 2025  environmental resources. The effective implementation of safety programs not only
prevents incidents but also improves quality, increases productivity, and reduces project
Accepted: 16 June 2025  COsts. Inline with this, the primary objective of the present study is to identify and evaluate
the critical success factors (CSFs) in implementing safety programs in construction
projects within the oil and gas industry. To achieve this, the Iranian Offshore Engineering
and Construction Company was selected as a case study in order to deeply investigate the
operational conditions and challenges and to propose scientific and practical solutions for
improving safety performance.
Materials and Methods: This study is applied in nature and follows a survey-based data
collection approach. The research was conducted between July and September 2024. For
data collection, a combination of two tools was used: semi-structured interviews and a
structured questionnaire. Initially, a systematic literature review was carried out to identify
preliminary factors related to safety in construction projects. These factors were then
incorporated into a questionnaire and presented to industry experts. Experts were selected
through a snowball sampling method—beginning with several professionals with direct
experience in the safety domain, who then referred additional experts to participate in the
study. The identified factors were subsequently analyzed using the DEMATEL (Decision-
Making Trial and Evaluation Laboratory) technique to explore the causal relationships
among them. The calculations related to data analysis were also performed using Excel

software.
Keywords: Safety Results and Discussion: The results of the DEMATEL analysis indicated that among the
Programs, Critical main identified dimensions, employee participation and safety management were
Success Factors (CSFs),  recognized as causal factors, meaning they play a decisive role in influencing other
Construction Projects, dimensions. In contrast, safety prevention and control systems and safety commitment
DEMATEL. were identified as effect factors, meaning they are most influenced by the other

dimensions. Notably, the findings revealed that safety commitment, with an importance
coefficient of 4.177, played a central and crucial role in the success of safety programs and
was emphasized as the most important component among other factors. Following that, the
safety prevention and control system, safety management, and employee participation
ranked next with importance coefficients of 4.154, 3.936, and 3.061, respectively.
Conclusion: This study provides both practical and theoretical insights, emphasizing the
importance of organizational commitment to safety and fostering a participative culture
among employees. The findings can assist managers, decision-makers, and policymakers
in the field of safety in oil and gas construction projects by identifying key intervention
points to enhance safety performance, reduce risks, and increase the sustainability of
construction activities.
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Extended Abstract

Introduction: One of the most crucial and fundamental factors influencing the
health and quality of life of current and future generations is a healthy and
sustainable environment and its protection. Sustainable development, defined as
meeting the needs of the present without compromising the ability of future
generations to meet their own needs, is directly linked to individuals’ awareness,
positive attitudes, active participation, and behaviors regarding the environment.
Therefore, to mitigate environmental crises and promote its protection, the present
study was conducted to assess the level of environmental awareness and literacy
among associate and bachelor’s degree students concerning the recognition and
importance of environmental conservation.

Materials and Methods: This study was a descriptive-analytical cross-sectional
investigation. The sample consisted of 384 students enrolled in associate and
bachelor programs at Islamic Azad University, Fars Province, who were selected
through convenience sampling. Participants were asked to complete questionnaires
that included demographic questions as well as items assessing their general
knowledge and awareness about the environment and its protection. The
questionnaire’s reliability was confirmed prior to the study (Cronbach’s alpha =
0.81). Data were analyzed using SPSS version 26 employing descriptive statistics
and inferential tests including Chi-square (x?), Mann-Whitney, and Kruskal-Wallis
tests.

Results and Discussion: Findings revealed that 89.32% of the students
demonstrated low awareness regarding the concept of environmental literacy and its
importance. Conversely, 90.62% expressed a willingness to increase their
knowledge and awareness about the environment and its role in health. Statistically
significant relationships were found between gender and awareness, education level
and awareness, as well as age group and awareness (p < 0.05).

Conclusion: The results indicate that the participating students possess limited
knowledge concerning environmental literacy and the significance of environmental
protection and sustainable development. Accordingly, there is a clear need for
regular, extensive, and systematic educational programs aimed at enhancing
environmental literacy and culture as well as sustainable development. It is essential
that all members of society become familiar with the concept of ecological or
environmental literacy to make informed decisions regarding environmental
conservation.
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Extended Abstract

Introduction: Environmental regulations and the development of green dynamic
capabilities are recognized as key factors in achieving sustainable competitive
advantage and ensuring the survival of green business strategies. Organizational
managers must recognize the importance of this issue and pay special attention to
identifying and overcoming the barriers to establishing these capabilities.

Materials and Methods: This research aims to investigate the impact of green
dynamic capabilities and environmental regulations on business strategy, with the
mediating role of responsible innovation and the moderating role of corporate
environmental ethics. The study is applied in purpose and descriptive-survey in
method, utilizing structural equation modeling for data analysis. The statistical
population of this research consists of employees and managers active in the
construction industry in Tabriz. According to Hooman (2005), in structural equation
modeling, a sample size must be at least 5 times and at most 15 times the number of
questions. Given the 24 questions in this research, a sample of 240 was selected
using probabilistic sampling for data analysis.

Results and Discussion: The results of data analysis at a confidence level of 0.95
and a significance level of 0.05 indicated that environmental regulations
significantly impact business strategy. Moreover, the mediating role of responsible
innovation between the variables of green dynamic capabilities and business strategy
was confirmed. On the other hand, corporate environmental ethics moderates the
relationship between green dynamic capabilities and responsible innovation.

Conclusion: Ultimately, based on the results, it can be stated that the existence of
environmental regulations and the necessity of paying attention to them among
employees and managers active in the residential construction sector is essential.
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Extended Abstract

Introduction: The construction industry, as one of the largest economic sectors in
the world, has a significant contribution to resource consumption, energy, and
greenhouse gas emissions. Geotechnical activities such as excavation, land
improvement, and foundation construction play a key role in the environmental
impacts of this industry due to their high energy and material consumption. Life
Cycle Assessment (LCA) is recognized as an efficient tool for analyzing these
impacts at all stages of the life cycle of construction projects. This review article
aims to investigate the application of LCA in geotechnical activities, identify
sustainable technologies (such as recycled materials and low-carbon methods), and
analyze the challenges in this field.

Materials and Methods: This study, using a systematic review method, reviewed
valid articles (2010-2025) from scientific databases with relevant keywords. After
screening based on quality and relevance criteria, data related to assessment
methods, environmental indicators and new technologies were extracted. Qualitative
analysis included comparative comparison of findings, identification of challenges
and presentation of solutions and the results were presented in the form of
comparative tables.

Results and Discussion: The results of this review study show that geotechnical
activities (excavation, land improvement and foundation) have a significant
contribution to energy consumption (150 to 1800 MJ/t) and carbon emissions (10 to
250 kglt). The review of new technologies such as recycled fiber reinforced soils,
low-carbon piles and biological remediation methods shows significant
environmental benefits, but they face challenges such as high initial costs and
technical limitations. Analysis of international standards indicates the lack of a
unified framework for life cycle assessment of geotechnical activities. The findings
highlight the need to develop specific indicators for soil quality and ecosystem
services, as well as to create more accurate databases. The study suggests practical
solutions such as optimizing construction methods, waste management, and the use
of sustainable materials to reduce environmental impacts.

Conclusion: This review shows that geotechnical activities play a decisive role in
the environmental sustainability of construction projects. The findings indicate that
innovative approaches such as the use of recycled materials and low-carbon methods
can reduce energy consumption and greenhouse gas emissions by up to 40%.
However, there are significant barriers, including the lack of integrated assessment
frameworks, a lack of reliable data, and high implementation costs. As a solution, it
is proposed developing specific standards for life cycle assessment of geotechnical
activities. These measures can guide the construction industry towards achieving
sustainable development goals.
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Extended Abstract

Introduction: In recent years, the construction industry has been recognized as one of the largest consumers
of natural resources and producers of greenhouse gases. One of the most important materials used in this
industry is Portland cement, the production of which consumes significant amounts of energy and emits
carbon dioxide (CO,) one of the main greenhouse gases into the atmosphere. This issue not only affects air
quality and human health but also accelerates global warming and climate change. Moreover, cement
production relies heavily on raw materials such as limestone and clay, and excessive extraction of these
materials leads to depletion of non-renewable natural resources and threatens environmental sustainability.
Materials and Methods: This study aimed to investigate the effect of partially replacing cement with
metakaolin in self-compacting concrete (SCC) and to evaluate the performance of this concrete in sulfate-
rich corrosive environments. For this purpose, SCC samples were prepared with three different metakaolin
replacement levels: 5%, 15%, and 25% by weight of cement. To simulate corrosive environmental
conditions, samples were exposed to four sulfate solutions containing sulfate ions from sodium sulfate
(Na,SO,), magnesium sulfate (MgSO,), calcium sulfate (CaSO,), and ammonium sulfate ((NH,),SO,).
These sulfate ions were selected due to their destructive effects on concrete structures, particularly in
industrial and marine environments, to accurately assess the concrete's resistance under realistic conditions.
Results and Discussion: Laboratory results demonstrated that incorporating metakaolin significantly
improved the characteristics of self-compacting concrete. Among the tested samples, the mixture containing
15% metakaolin exhibited the best performance. This mixture showed a notable increase in compressive
strength compared to the control sample (without metakaolin). Additionally, water absorption decreased,
indicating reduced porosity and increased density of the concrete microstructure. SEM images confirmed
greater cohesion and fewer voids within the internal structure of the concrete. The 15% metakaolin concrete
also exhibited higher resistance to sulfate environments, particularly against magnesium and ammonium
ions, with less surface deterioration and cracking observed. Furthermore, the partial replacement of cement
with metakaolin reduced the CO, emissions associated with concrete production, contributing effectively
to minimizing the environmental impact of this widely used construction material. Compressive strength
tests at various ages showed that the 15% metakaolin mixture performed better not only at 28 days but also
at early (7 days) and late (90 days) stages, indicating good pozzolanic reactivity and long-term
microstructural development. Reduced water absorption also implies lower permeability to aggressive ions,
thereby decreasing long-term degradation. Stress—strain analysis showed that metakaolin-containing
samples had higher stiffness (elastic modulus), reflecting increased concrete hardness and resistance to
sudden deformations under cyclic loads.

Conclusion: Based on the obtained results, it can be concluded that the optimal use of 15% metakaolin not
only enhances the mechanical properties and durability of self-compacting concrete against sulfate ion
attack but also plays a significant role in reducing environmental pollution by lowering cement
consumption. The use of metakaolin aligns with sustainable development approaches, potentially extending
the service life of structures under harsh environmental conditions.
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Extended Abstract

Introduction: The revitalization of industrial buildings, beyond the mere preservation of
industrial architectural heritage, is emerging as an innovative strategy for sustainable urban
development and the reduction of environmental impacts. This study aims to evaluate the
environmental benefits of adaptive reuse of industrial architectural buildings in Iranian cities,
in comparison with international case studies.

Materials and Methods: The research employs a descriptive-analytical methodology with a
comparative approach, focusing on adaptive reuse projects in Iran (Khosravi Leather Factory
in Tabriz, Zanjan Match Factory, and Shiraz Textile Factory) and international examples
(Fabrica Barcelona, Asland Cement Museum, and Duisburg-Nord Park).

Results and Discussion: The findings indicate that international projects performed better in
resource optimization (75% reduction compared to 45% in Iran) and waste management (55%
improvement versus 40%). Additionally, improvements in tourism development and
architectural design were 40% for international projects, versus 25% and 20% respectively
for domestic projects. The results also showed that the reduction in resource consumption
(water and energy) after the revitalization of buildings was 60% on average (reduced from
100 units to 40 units), which indicated a significant improvement in energy efficiency in the
selected projects. In the field of waste management, there was an improvement of 45%, and
the amount of landfilled or released waste was significantly reduced. On the other hand, the
improvement of the local ecosystem increased by 35%; including the expansion of green
spaces and the return of plant species diversity to the city. In the green economy and tourism,
there was an improvement of 30% after the revitalization of buildings, leading to the attraction
of tourists and an increase in sustainable economic activities. There was an increase of 45%
in environmental awareness and culture among residents and stakeholders. Also, the use of
recycled and biodegradable materials in domestic projects was implemented in an average of
15 to 40% of building materials, while foreign examples had reached 40 to 60%. From a
qualitative perspective, the revitalization of industrial buildings has been able to contribute to
both the enhancement of heritage values and urban sustainability by creatively changing their
use (such as converting factories into cultural or academic centers), adapting to the needs of
today's society, and increasing the sense of place. These works, compared to the previous state
of the buildings, have reduced pollution, reclaimed unused land, and promoted historical
identity among city residents.

Conclusion: This study proposes a novel framework for assessing sustainability and
demonstrates that adaptive reuse of industrial buildings—while preserving industrial
architectural heritage—can contribute to the regeneration of abandoned sites, improved waste
management, and increased public environmental awareness through their transformation into
cultural-educational spaces.

International cases, by utilizing recycled and biodegradable materials, have achieved higher
environmental quality, whereas domestic projects have primarily focused on preserving
structural integrity and assigning cultural functions. The study recommends that policymakers
facilitate adaptive and sustainable reuse of industrial heritage through tax incentives and
stricter regulations, while promoting local community participation in planning and
implementation. Ultimately, integrating sustainability principles into all stages of the reuse
process is essential to reduce environmental consequences and enhance urban resilience.

Corresponding author: Afshin Ghorbani Param

Address: Department of Architecture, Damavand Branch, Islamic Azad University, Damavand, Iran

Tel: +989123344829

Email: uniafshinparam@iau.ac.ir

Citation: Borbor A, Ghorbani Param A. Adaptive Reuse in Iran's Industrial Architecture: A Step Toward Sustainable Development and
Environmental Heritage Stewardship. Journal of New Researches in Environmental Engineering. 2025; 3(9): 73-86.

© 2024, This article published in Journal of New Researches in Environmental Engineering (JNREE) as an open-access article
(D @ distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0). Non-
commercial use, distribution and reproduction of this article is permitted in any medium, provided the original work is properly

cited.




